Searching PAJ 



1/2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 02-1 55628 

(43)Date of publication of application : 14.06.1990 



r 

(51)IntCI. 




B29G 59/02 
// B29C 65/08 
B29L 17:00 




(21 Application number 


63-309117 


(71)Applicant 


: MEIKI CO LTD 


(22)Date of filing: 


07.12.1988 


(72)Inventor : 


SHIRASE RIKURO 


i — : — : : : 






ASM IKUO 



(54) STAMPING TYPE DISK PREPARING APPARATUS 

(57)Abstract: 

PURPOSE: To suppress the shift of a data transfer 
position with respect to the central hole of a disk 
substrate by simultaneously performing the punching 
operation of the disk substrate and a protective film, 
data transfer operation and the covering operation of a 
data transfer surface with the protective film in parallel 
by the opening and closing operation of one set of upper 
and lower molds. 

CONSTITUTION: A laminate 10 wherein a protective film 
8 is superposed on the upper surface of a disk substrate 
sheet 6 is successively and intermittently moved by a 
laminate supply apparatus 1 6 to be placed on the lower 
mold 2 of a stamping press apparatus 1 4 and an upper 
mold 4 is allowed to fall in such a state that the lower 
mold 2 having the laminate 10 placed thereon is 
subjected to ultrasonic vibration by an ultrasonic wave 
generator 38 to perform operation for punching the 
laminate 10 to form a disk substrate and a protective 
film 116 into a doughnut-shape, operation for 
transferring the data of a stamper 46 to the superposed surface of .the disk substrate 114 with 
the protective film 1 1 6 and operation for welding the disk substrate 114 and the protective film 
1 1 6 to cover the data transfer surface of the disk substrate with the protective film 1 1 6 
simultaneously in parallel by on stamping press apparatus 14. By this method, an objective disk 
12 can be prepared. 
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Next, the operation of the disk manufacturing apparatus will be explained. 

For manufacturing a disk 12 using the apparatus according to the embodiment, first, in a 
state where an upper mold 4 of a stamping press apparatus 14 is raised, a laminate winder 
78 of a laminate supply apparatus 16 is operated, thereby unwinding a fixed length of a disk 
substrate sheet 6 from a disk substrate sheet unwinder 74 and unwinding the same length 
of a protection sheet 8 from a protection sheet unwinder 76. By doing so, the protection 
sheet 8 unwound from the unwinder 76 is overlapped on the upper surface of the disk 
substrate sheet 6 unwound from the unwinder 74 thereby forming a laminate 10, which is 
then supplied to and placed on a lower mold 2 of the stamping press apparatus 14. 

When the laminate 10 is supplied to and placed on the lower mold 2 by the operation of the 
winder 78, air is sucked through an air suction hole 73 of the lower mold 2, thereby holding 
the laminate 1 0 on the lower mold 2 by suction. A press cylinder 26 then starts lowering 
operation of the upper mold 4 and an ultrasonic generator 38 is operated to generate 
ultrasonic waves, thereby exciting the lower mold 2 by the ultrasonic waves. 

Under the lowering operation of the upper mold 4, as shown in Fig. 3, when the laminate 10 
comes into contact with an inner peripheral cutter 56 and an outer peripheral cutter 72 of the 
upper mold 4 and is pressed between the cutters 56, 72 and the lower mold 2, ultrasonic 
vibration of the lower mold 2 is transmitted to pressed parts of the laminate 10 and the 
cutters 56, 72. As a result, the pressed parts of the laminate 10 that are pressed between 
the lower mold 2 and the cutters 56, 72 and the vicinity of the pressed parts are heated, 
thereby being softened and melted. As shown in Fig. 4, in a state where the laminate 10 is 
softened and melted, the cutters 56, 72 are further lowered, thereby punching out the disk 
substrate sheet 6 and the protection sheet 8 that construct the laminate 10 into a doughnut 
shape. In other words, a disk substrate 114 and a protective film 116 are punched out 

Under the punching operation of the laminate 10 with the cutters 56, 72, when the laminate 
10 comes into contact with a stamping surface (lower surface) of a stamper 46 and is 
pressed between the stamper 46 and the lower mold 2, parts of the laminate 1 0 that are 
pressed between the stamper 46 and the lower mold 2 are heated in accordance with 
ultrasonic vibration, thereby being softened and melted. The stamper 46 is then further 
lowered in accordance with the lowering operation of the upper mold 4 and the thus 
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softened and melted laminate 10 is more firmly pressed between the stamper 46 and the 
lower mold 2. As a result, in concurrence with the punching operation of the laminate 10 
with the cutters 56, 72, information carved in the stamper 46 is transferred onto the upper 
surface of the disk substrate sheet 6 via the protection sheet 8. At the same time, the disk 
substrate sheet 6 and the protection sheet 8 are tightly attached together with their 
overlapping faces being softened and melted. 

As shown in Fig. 3, the inner peripheral cutter 56 comprises an outer circumferential surface 
having a generally cylindrical shape and an inner circumferential surface having a tapered 
shape that opens up downward. Most of the resin materials of the laminate 1 0 that are 
pushed away by the inner peripheral cutter 56 are pushed away toward a recess 112 side on 
the inside of the inner peripheral cutter 56. Accordingly, the recess 112 on the inside of the 
inner peripheral cutter 56 is designed to have a depth slightly larger than the thickness of the * 
laminate 10 so as to house the resin materials pushed away by the inner peripheral cutter 
56. 

On the other hand, both an inner and outer circumferential surfaces of the outer peripheral 
cutter 72 have a tapered surface; however, the inner circumferential surface facing a 
stamper 46 side has an inclination angle larger than that of the outer circumferential surface 
such that most of the resin materials of the laminate 10 that are pushed away by the outer 
peripheral cutter 72 are pushed away toward the outside of the outer peripheral cutter 72. 

By the lowering operation of the upper mold 4, front ends of the inner peripheral cutter 56 
and the outer peripheral cutter 72 come into contact with the upper surface of the lower mold 
2. When the punching operation of the laminate 10 with the cutters 56, 72 are completed, 
the operation of the ultrasonic generator 38 is stopped, and resin materials of the laminate 
10 that have been softened and melted are cooled and solidified. By doing so, a desired 
disk 12 where the doughnut-shape protective film 116 is welded on an information transfer 
surface of the doughnut-shape disk substrate 114 having the upper surface onto which the 
information of the stamper 46 is transferred is manufactured. Note that the operation of the 
ultrasonic generator 38 may be stopped just before the front ends of the cutters 56, 72 come 
into contact with the upper surface of the lower mold 2. 

After the completion of the punching operation with the cutters 56, 72, when a specified 
cooling time has elapsed and the disk 12 is obtained, as shown in Fig. 5, the upper mold 4 is 
raised and at the same time, an ejector cylinder 68 is operated, and an ejector pin 62 
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protrudes for operation. By doing so, as shown in Fig. 5, the disk 12 and the resin that has 
been cooled in the recess 112 on the inside of the inner peripheral cutter 56, i.e., a resin 64 
of a disk center hole punching part are removed from the upper mold 4 in accordance with 
the raising operation of the upper mold 4 and left on the lower mold 2. 

When the raising operation of the upper mold 4 is completed, a takeout device 82 of a disk 
takeout apparatus 1 8 is operated to take out the disk 1 2 and the resin 64 of the disk center 
hole punching part that are left on the lower mold 2, from the stamping press apparatus 14. 

Specifically, at the time the raising operation of the upper mold 4 is completed, a second 
extension/contraction arm 100 of the takeout device 82 is rotated at a disk takeout position. 
When the raising operation of the upper mold 4 is completed, as described earlier, both 
extension/contraction arms 92, 100 of the takeout device 82 are extended, thereby placing a * 
suction head 106 provided at a front end of the extension/contraction arm 100 above the 
disk 12 and the resin 64 of the disk center hole punching part on the lower mold 2. In this 
state, the suction head 106 is lowered to thereby attach the disk 12 and the resin 64 to the 
suction head 106 by suction. 

When the disk 12 and the resin 64 are attached to the suction head 106 by suction, the 
suction head 106 is raised again to a raising end position, the extension/contraction arms 92, 
100 are then contracted, and at a contracting position of the extension/contraction arms 92, 
100, the resin 62 is discarded into a discard box 86 from the suction head 106. Fig. 1 
shows the state of this stage. 

When the resin 64 is discarded into the discard box 86, the second extension/contraction 
arm 100 is rotated from the disk takeout position to a disk stock position by rotation of a 
rotational shaft 98, and the disk 12 is stocked on a stock rod 108 of a stack machine 84. 
The second extension/contraction arm 100 is then returned to the disk takeout position. 

On the other hand, when the disk 12 and the resin 64 of the disk center hole punching part 
are taken out between the lower mold 2 and the upper mold 4 of the stamping press 
apparatus 14 by contracting operation of the extension/contraction arms 92, 100, air suction 
operation via the air suction hole 73 of the lower mold 2 is stopped, thereby releasing the 
attachment of the laminate 1 0 to the lower mold 2. After the release of the attachment, the 
laminate winder 78 of the laminate supply apparatus 16 is operated for manufacturing 
another disk 12, a laminate 10 is moved by a predetermined amount, and part of the 
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laminate 10 from which another disk 12 is to be punched out is supplied to and placed on 
the lower mold 2 of the stamping press apparatus 14. That is, a disk punching hole 118 
(see Fig. 1) formed after the disk 12 is punched out is moved toward a downstream side. 

As described above, according to the stamping disk manufacturing apparatus of the 
embodiment, by overlapping the protection sheet 8 on the upper surface of the disk 
substrate sheet 6 to form the laminate 10, successively and intermittently placing the 
laminate 10 on the lower mold 2 of the stamping press apparatus 14 by the laminate supply 
apparatus 16, and lowering the upper mold 4 in a state where the lower mold 2 on which the 
laminate 10 is placed is ultrasonically vibrated by the ultrasonic generator 38, it is possible to 
concurrently perform the punching operation where the doughnut-shape disk substrate 114 
and the protective film 116 are punched out from the laminate 10, the transferring operation 
where the information of the stamper 46 is transferred to the overlapping surfaces of the disk' 
substrate 114 and the protective film 116, and the depositing operation of the protective film 
116 on the information transfer surface of the disk substrate 114 by welding the disk 
substrate 114 and the protective film 116 to manufacture a desired disk 12 using a single 
stamping press apparatus 14. 

Accordingly compared with a conventional stamping disk manufacturing apparatus that 
requires separate apparatuses respectively to punch out a disk substrate and a protective 
film from a disk substrate sheet and a protection sheet, to transfer information to the disk 
substrate, and to deposit the protective film to an information transfer surface of the disk 
substrate, the construction of the stamping disk manufacturing apparatus for the present 
invention is highly simple. 

In addition, since the punching operation of the disk 12 center hole and the information 
transferring operation on the disk substrate 114 are concurrently performed, compared with 
a conventional stamping disk manufacturing apparatus where the punching operation and 
the transferring operation are separately performed, precision of information transfer 
positions with respect to the disk center hole is high and such high precision of transfer 
position can be stably maintained. Accordingly, quality of the disk 12 is improved 
compared with that of disks manufactured by conventional stamping disk manufacturing 
apparatuses. 

Also, when the inner and outer peripheries of the disk substrate 114 are punched out with 
the cutters 56, 72, since the disk substrate sheet 6 is heated by ultrasonic energy and 




softened and melted, internal stress remains in the inner and outer peripheries of the disk 
substrate 114, thereby favorably avoiding birefringence. This also improves the quality of 
the disk 12. 



Reference Numerals 

2: Lower mold 

4: Upper mold 

6: Disk substrate sheet 

8: Protection sheet 

10: Laminate 

12: Disk 

14: Stamping press apparatus 

16: Laminate supply apparatus 

18: Disk takeout apparatus 

26: Press cylinder (raising and lowering means) 

36: Ultrasonic amplifying horn 

38: Ultrasonic generator 

42: Inner peripheral stamper presser 

44: Outer peripheral stamper presser 

46: Stamper 

56: Inner peripheral cutter 
72: Outer peripheral cutter 
80: Reflective film 
114: Disk substrate 
116: Protective film 
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